Introduction {#sec1-1}
============

Struma ovarii is an ovarian tumor defined by the presence of thyroid tissue comprising \>50% of the overall mass. It most commonly occurs as part of a teratoma.[@ref1][@ref2] Although struma ovarii usually does not secrete thyroid hormones, there are cases in which it produces thyroid hormones, which results in hyperthyroidism. When hyperthyroidism is caused by an ectopic thyroid hormone-producing tumor, it may be difficult to make a diagnosis, and few cases with hyperthyroidism due to struma ovarii have been reported. Here we report a case with hyperthyroidism due to struma ovarii that was diagnosed by whole-body scintigraphy, and treated with antithyroid drugs and laparoscopic tumor resection.

Case Report {#sec1-2}
===========

A 40-year-old Japanese woman, gravida 2, para 0, had an unremarkable history. She visited a clinic of internal medicine because of tachycardia, finger tremor, and sweating, and she had a weight loss of 18 kg in the past 6 months. Although blood examination showed hyperthyroidism (free triiodothyronine, 10.4 pg/mL; free thyroxine, 3.8 ng/dL; and thyroid stimulating hormone, \< 0.01 mIU/mL), both the thyroid stimulating hormone receptor antibody and thyroid stimulating antibody were negative. Furthermore, thyroid ultrasonography showed no abnormal findings, and ^99m^Tc thyroid scintigraphy showed no abnormal uptake to the thyroid ([Figure 1A](#F1){ref-type="fig"}). Although she was advised to take antithyroid drugs before a diagnosis was made, she refused and stopped visiting the clinic.

![(A) ^99m^Tc thyroid scintigraphy shows no abnormal uptake to the thyroid; (B) ^123^I whole-body scintigraphy shows a low radioactive iodine uptake to the thyroid gland and a high iodine level in the left pelvic space.](GMIT-6-28-g001){#F1}

Two months later, she was diagnosed with a left ovarian polycystic tumor measuring 7 cm in diameter by cancer screening, and she was referred to our hospital. Further examination of antithyroid antibodies showed that the antithyroglobulin antibody was positive (71.3 IU/mL) and antithyroid peroxidase antibody was negative. The tumor was suspected to be an ovarian mature cystic teratoma by magnetic resonance imaging, and it was suspected to be functional for producing thyroid hormone. ^123^I whole-body scintigraphy showed a low radioactive iodine uptake to the thyroid gland, and a high iodine level was present in the left pelvic space ([Figure 1B](#F1){ref-type="fig"}).

From these observations, she was diagnosed with an ovarian tumor, which caused excessive thyroid hormone secretion. We decided to operate after controlling the thyroid hormone level to prevent thyroid storm, which can be caused by surgical invasion. Treatment was started with oral methimazole (MMI; 15 mg/d) and potassium iodide (50 mg/d). A rash on the skin caused by MMI developed, so we replaced the existing treatment with propylthiouracil (PTU; 200 mg/d) and potassium iodide (50 mg/d) 2 weeks later. Because thyroid hormone level was controlled for 6 weeks, she underwent laparoscopic left salpingo-oophorectomy at 7 weeks after the initiation of medical treatment.

The thyroid hormone level was maintained within the normal range postoperatively without any medications, and she was discharged from the hospital 3 days postoperatively without any complications. Histological examination showed that the tumor was a mature cystic teratoma with a thyroid tissue component exceeding 50%. Therefore, we diagnosed it as struma ovarii. After surgical resection of the struma ovarii, the patient became euthyroid ([Figure 2](#F2){ref-type="fig"}).

![Thyroid function over 8 months. FT3 = free triiodothyronine; FT4 = free thyroxine; TSH = thyroid stimulating hormone.](GMIT-6-28-g002){#F2}

Discussion {#sec1-3}
==========

The main conclusions from this case are as follows: struma ovarii may be functional; ^123^I whole-body scintigraphy is useful for diagnosis; prior to surgery, controlling the thyroid hormone level is necessary to prevent thyroid storm, which may be caused by surgical invasion; and laparoscopic surgery may be useful for preventing thyroid storm so minimally invasive surgery can be performed.

Although it is uncommon for struma ovarii to produce thyroid hormone, which results in hyperthyroidism,[@ref2][@ref3] there are some reported cases.[@ref4][@ref5] For diagnosis, it is important to suspect a functional ovarian tumor in a patient with hyperthyroidism. As thyroid scintigraphy is insufficient to make a diagnosis, physicians need to perform whole-body scintigraphy. When patients have a thyroid disease due to Graves' disease and a unilateral functioning struma ovarii concurrently, caution should be exercised.[@ref4] Additionally, physicians must be careful about diagnosing a functional struma ovarii because a case of hyperthyroidism due to a malignant struma ovarii has been reported.[@ref5]

Both MMI and PTU are effective for controlling the thyroid hormone level, and surgically removing the tumor normalizes this level in patients with a functional struma ovarii. Antithyroid drugs must be properly given because the most common trigger of thyroid storm has been reported to be the irregular use or discontinuation of antithyroid drugs.[@ref6] In our case, antithyroid drugs were formulated until the day before surgery, and they were discontinued from the date of surgery. Because the thyroid hormone level immediately returns to within the normal range after surgery, physicians need to stop antithyroid drugs and monitor the patient for hypothyroidism postoperatively.[@ref2][@ref7][@ref8] These drugs should not be carelessly prescribed postoperatively.

Unexpected emergency surgery for torsion or rupture of the tumor should be avoided, and elective laparoscopic surgery is recommended because invasive surgery may cause thyroid storm. In general, laparoscopic surgery has increased significantly for benign ovarian tumors in recent years, [@ref9] and it is the gold standard for benign ovarian tumors because of its overall improved quality of life.[@ref10] Therefore, laparoscopic surgery should be considered for the treatment of benign ovarian tumors. To prevent thyroid storm during surgery, a shorter operation time is recommended, and pain must be completely controlled. In the current case, the tumor was retrieved in a bag because leakage due to rupture of the tumor may have resulted in an increased blood level of the thyroid hormone. Additionally, to prevent thyroid storm postoperatively, a transversus abdominis plane block was used to suppress pain. As nonsteroidal anti-inflammatory drugs induce an increase in the serum thyroid hormone level,[@ref11] we used acetaminophen for pain relief postoperatively.

Mature cystic teratoma is a common ovarian tumor; therefore, some ectopic thyroid hormone-producing tumors may remain unrecognized, or they are operated on as nonfunctioning tumors. Physicians must be careful to diagnose mature cystic teratoma because it is sometimes associated with other rare tumors such as peripheral primitive neuroectodermal tumor.[@ref12] Therefore, diagnosis of ovarian mature cystic teratoma may have several possible diagnostic pitfalls. Physicians need to exercise caution, especially when emergency surgery is required for patients with a mature cystic teratoma, because it may secrete thyroid hormone.
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